Transcriptional regulation of plasminogen activator inhibitor-1 in vascular endothelial cells induced by oxidized very low density lipoproteins.
Elevated levels of triglycerides and very low density lipoproteins (VLDL) are biochemical markers of metabolic syndrome and diabetes. VLDL from hypertriglyceridemic or diabetic patients increased the generation of plasminogen activator inhibitor-1 (PAI-1) from cultured vascular endothelial cells (EC). Susceptibility of VLDL to peroxidation was increased in diabetic patients. Heat shock factor-1 (HSF1) is implicated in the transcriptional regulation of PAI-1 induced by glycated low density lipoprotein (LDL). The present study examined the effects of oxidized VLDL (oxVLDL) on the expression of PAI-1 and HSF1 in cultured human EC and mouse embryo fibroblasts (MEF). OxVLDL modified by copper or iron ions increased the expression of PAI-1 and HSF1 in EC compared to VLDL or LDL. Butylated hydroxytulene inhibited oxVLDL-induced expression of PAI-1 and HSF1 in EC. OxVLDL increased the binding of HSF1 to PAI-1 promoter. Short interference RNA for HSF1 inhibited oxVLDL-induced PAI-1 expression in EC. OxVLDL stimulated the expression of PAI-1 from MEF of wild-type mice, but failed to increase PAI-1 expression in MEF of HSF1-knockout mice. The results indicate that oxVLDL increased PAI-1 expression, and HSF1 mediates the transcription of PAI-1 in cultured vascular EC or fibroblasts.